Esophageal varices develop in almost half of the patients with cirrhosis, and variceal hemorrhage constitutes an ominous sign with an increased risk of mortality. Variceal banding is considered an effective and mostly safe measure for primary and secondary prophylaxis. Although adverse events related to banding including dysphagia, stricture formation, bleeding, and ligation-induced ulcers have been described, complete esophageal obstruction is rare, with only 10 reported cases in the literature. Among those cases, 6 were managed conservatively; 1 patient had esophageal intraluminal dissection from an attempt to remove the bands using biopsy forceps but ultimately recovered with conservative management. Three patients developed strictures following removal of the bands, requiring repeated sessions of dilation therapy. We report on a patient who developed absolute dysphagia and complete esophageal obstruction after variceal banding. We successfully used the endoloop cutter hook to release the bands intact and restore luminal integrity.
IntROduCtIOn
Portal hypertension is a progressive complication of cirrhosis, and gastroesophageal varices occur in almost half of the cirrhotic patients. 1 The risk of variceal hemorrhage increases with the presence of large varices (>5 mm), a red wale sign, and alcoholic cirrhosis, and indicates the severity of liver disease. Although the risk of first variceal hemorrhage is approximately 20%, the risk of rebleeding approaches 70%, and secondary prophylaxis becomes an important measure to mitigate such high risk. 2 Variceal hemorrhage continues to show a high mortality rate (20% at 6-weeks) despite advances in therapeutic measures (vasoactive medications, antibiotics, and endoscopic interventions). 3 Two large meta-analyses found lower rates of first variceal hemorrhage with use of endoscopic variceal ligation (EVL) than with β-blockade therapy, although there was no significant difference in mortality rates. 4, 5 EVL carries a risk of ligation-induced ulceration in 0.5%-3.6% of patients. 6 Complete esophageal obstruction secondary to EVL is rare, with only 10 cases described in the literature.
CASE REPORt
A 68-year-old woman with a history of diabetes mellitus, living-donor renal transplant on current immunosuppression, and compensated cirrhosis secondary to hepatitis C genotype 1a presented for esophageal variceal surveillance. The patient had no history of variceal bleeding, encephalopathy, or ascites. Liver function indices were unremarkable. Upon her first endoscopy, 2 large columns of varices were found with high-risk stigmata of a red wale sign, and 5 bands were applied successfully. She presented to us for her third session of surveillance and 3 additional variceal bands were applied ( Fig. 1A, B ; before and after banding). Immediately after the procedure the patient could not swallow any liquids or secretions, with persistent spitting up of saliva admixed with small streaks of blood. Viscous lidocaine mixed with water failed to provide any relief. The patient was admitted for observation with nothing by mouth. Sucralfate was started along with proton-pump inhibitor therapy. By the second day, the patient was still unable to swallow any liquids including her own saliva. A barium esophagram showed complete obstruction of the distal esophagus ( Fig. 2A) . Repeat esophagogastroduodenoscopy (EGD) the following day showed pooling of saliva in the distal esophagus, which was suctioned, along with necrotic and ulcerated esophageal mucosa at the base of the banded varices causing complete luminal obstruction (Fig. 2B, C) . We grasped the 3 bands with the hook of an endoloop cutter (Olympus America, Melville, NY, USA) ( Fig.   3A , B), and the bands were removed intact from the base of necrotic varices one-by-one without any bleeding. This restored the esophageal lumen (Fig. 4 ) and led to resolution of symptoms. The patient was discharged home the following day tolerating a regular diet. Upon follow-up endoscopy, scars were seen in the area without any varices.
dISCuSSIOn
To date, 10 cases of complete esophageal obstruction following variceal banding have been described (Table 1) . [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] Saltzman and Arora described the first case in 1993 in a 58-year-old man who had 2 prior sessions of sclerotherapy. 7 After the second treatment with variceal banding, the patient developed sialorrhea and chest discomfort. Repeat EGD showed impacted food above edematous and swollen varices, with 4 bands in place. 7 Elizondo-Rivera et al. reported a case in which a large nonbleeding varix was banded with over-suctioning of mucosa resulting in complete obstruction of the esophageal lumen. 8 The patient had prior, banding and at the time of index endoscopy there was evidence of scarring along with mild stenosis in the distal esophagus. 8 Following conservative management, Nawaz et al. managed a case in 2010 in which banding small varices resulted in complete esophageal occlusion and subsequent ulcer and stricture formation. 9 In 2011, de
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fitted to the gastroscope with a "can opener" maneuver, after unsuccessful attempts with snare and biopsy forceps. 10 Kwiatt et al. described successful removal of a variceal band that caused complete esophageal obstruction. 11 After unsuccessful attempts with rat-tooth and hot biopsy forceps, the variceal band was released using an endoloop cutter to grasp the band, with immediate restoration of a patent esophageal lumen. Suctioning of the opposite esophageal walls was thought to be the cause of obstruction in this case. 11 A prior case of esophageal obstruction after variceal banding was complicated by intraluminal dissection in which an attempt to remove the variceal band with biopsy forceps was unsuccessful. The patient recovered with conservative management and parenteral nutrition for 5 days. 12 Two other cases managed conservatively with parenteral nutrition for 1-2 weeks had resolution of symptoms. 13, 14 Recently, a 79-year-old female with nonalcoholic steatohepatitis cirrhosis who developed acute onset of dysphagia after variceal banding was successfully managed 10 days later, using a 1.5-cm snare technique along with blended cutting current to remove the occlusive band. The patient developed mild stricture afterward, but the obstruction was relieved. 15 Mansour et al. described a patient with alcoholic cirrhosis and sliding hiatal hernia, who had a portion of the gastric mucosa inadvertently entrapped within the band, resulting in complete esophageal obstruction. 16 That was treated conservatively, but resulted in distal esophageal stricture requiring multiple sessions of dilation therapy. 16 Dysphagia following EVL can present late as a result of stricture formation, or early because of altered esophageal motility. 17 Complete esophageal obstruction can occur when the mucosa is over-suctioned, especially on opposing walls. In addition, propagation of banded varices by peristaltic effect toward a more distal stricture (Schatzki ring or stricture from prior banding) is another potential mechanism for complete esophageal obstruction after banding. We believe the preferred method is to remove the bands, to allow prompt restoration of the lumen and alleviate symptoms of pain and obstruction. Leaving the bands could carry potential risks of post-banding ulcers, bleeding, or future stricture formation. However, removing the bands using an endoloop hook cutter is an easy and safe procedure to perform and alleviates further pain.
The endoloop hook cutter is introduced in the working channel of the endoscope. The assistant opens the hook cutter and the endoscopist maneuvers the endoscope so the band hooks onto the endoloop hook cutter. The endoscope is then advanced gently and by turning the large wheel upward, the band is lifted away. We recommend against cutting the band due to risk of accidental injury to the mucosa or nearby varices.
Prompt evaluation of patients who develop symptoms concerning for esophageal obstruction after variceal band ligation is essential for timely management of this rare complication. In experienced hands, removal of variceal bands using an endoloop cutter hook is useful to promptly salvage the obstruction. Our case is the second to show successful removal of occluding bands using an endoloop cutter. This can avoid prolonged symptoms, hospital stays, and need for parenteral nutrition.
